Headlamps for Backpackers
By Don Williams

A source of light in the darkness is not only a convenience, it's part of your security when backpacking or even dayhiking. It is on the list of the essential 10 items that you should take with you on every hike, no matter the distance (Note 1; see the notes if you want more details or just keep reading here if you want the TLDR version (too long didn't read)). There have been many changes in the world of lighting for backpackers over the decades. In the past, backpackers may have carried handheld flashlights, lanterns, carbide lamps, candles candles or even gas or oil powered lanterns. While car campers may still carry this assortment, today the most common source of light for backpacking is the headlamp. You may find them at any hardware store, but these may lack some of the features that are desired by backpackers. This article will discuss headlamps that are moderate priced and specially designed for outdoor/backpacking use.

You must consider your needs for selecting a headlamp. All backpackers want light for use around camp at night. You may also plan on hiking at night, or by necessity when you don’t reach camp at the hour you planned, or in an emergency you need a light that would be sufficient for you to hike at night. You don't have to stop hiking when the sun goes down, but you must be prepared to hike in the dark. These preparations include planning your mileage for each day's hike, having a sense for how many hours of daylight you have, knowing your average hiking pace, estimating how many hours you'll need to complete your hike,  and packing a headlamp in an easily accessible location.

Before selecting a headlamp, let's consider some basic terminology  and technology of lighting.  Almost all headlamps now use LED’s for the light source. This is primarily because of their high efficiency (Note 2). LED lamps also provide numerous switching patterns, dimming capabilities and different colors of light. Red is the most popular secondary color because it saves your night vision. 

There are generally two beam patterns on headlamps that we should consider: spotlight and floodlight. Most headlamps have both patterns, some can provide both simultaneously. The spotlight setting produces a narrower beam with a longer throw distance. This would be suitable for hiking at night or at camp if you want to see something in the distance (such as when you hear a noise in woods). The floodlight produces a broader pattern that doesn't go as far. This is your general purpose lighting around camp. Depending on the head lamp, each of these spotlight and floodlight patterns can have various brightness settings such as high, medium and low.  Some headlamps produce continuously variable (dimming/brightening) settings for light intensity.

Lumens are the measure of the brightness of the light produced by the headlamp. Considering the needs for the spotlight function when night hiking, a lamp of approximately 400 lumens is this suggestion for average hiking speed. If you were a trail runner you likely need more than 400 lumens. A floodlight power of 400 lumens is also generally enough for camp purposes. There are certainly higher brightness headlamps available, but that would increase the initial cost, weight, and battery consumption rate of the headlamp. There are also less powerful headlamps, but they may not meet your needs for night hiking and at camp when you need more lighting. Many manufacturers realize these tradeoffs and provide an option at 400 lumens.
 

The next issue to consider is the power source for the energy of delight. There are two options: rechargeable batteries or standard replaceable batteries. Considering life cycle cost and the effect on the environment, I am going to suggest that you use rechargeable battery headlamps. The initial cost difference is minimal and the rechargeable batteries last a very long time. Also worth considering, you will not be contributing to the mining operation damage and disposal effects on the environment by continuously replacing batteries every time they die (see Note 3 for a comparison of two almost identical headlamps with each battery option). Depending on your usage time, you might go through a set of batteries on a single two night weekend backpacking trip. That’s costly and bad for the environment. Another thing to look for, does the charging port match your other electronics? If not, you have to carry another charging cord. Apple phone users will have difficulty with this. Other cell phones have mostly gone to USB-C, so look for a headlamp that uses that type of charging cord.

So how long will your rechargeable headlamp stay lit? That depends on the rechargeable battery capacity in the headlamp, and the brightness setting you use it at. Rechargeable battery capacities (for a typical 400 lumens lithium-ion headlamp) range from ~600-1500 mAh. This is a combined measure of the current and time of usage.  So a larger number means more reserve energy, although it will weigh more. The high end of this range,  1500 mAh is nearly equivalent to the capacity of “throw away” standard alkaline batteries. Listed run times for the high setting (in either spotlight or floodlight) will average 1-4 hours, medium setting from 4-8 hours, and low setting could lasts 100-200+ hours. This is plenty for a 3 day, 2 night weekend hike if you use the headlamp conservatively (Note 4).  This means that you should always use the lowest setting that meets the lighting level for the task you're doing. So use the high setting if you're hiking the last hour into camp. Use medium for most tasks around camp. Use the low setting inside your tent or just casually sitting around camp.  Turn it off when not needed (enjoy the natural environment at night by moonlight). If multiple people are sitting around the shelter area after dinner, everyone doesn't need to burn their headlamps.  Remember, don't point your headlamp at other people's face and use the red light feature to keep from ruining everyone's night vision. 

Your portable battery backup (power bank) is there for your phone, headlamp and other electronics if any.  So manage the amount of energy you use on all these devices.  This is especially true if you're on a long distance hike.  A 10,000 mAh battery backup is more than enough to hike for 5-6 days before stopping into town for resupply (food and electricity) assuming you use all devices conservatively. 

Some final considerations include weight,  switching modes, waterproof ratings and the strap type.  Backpackers care about the weight of everything because it's on your back all day.  Fortunately, the weight of modern headlamps has dropped dramatically,  with most of them between 1.5-4.0 ounces. If you find other things roughly equal, choose a lighter headlamp. Your legs and feet will thank you. 

Being able to switch between high,  medium and low; spotlight or floodlight; and red light modes, in a manner you can perform easily is important.  Some manufacturers allow you to turn off the headlamp and turn it back on in the last mode used,  so that you don't have to cycle through all the options again. Not only is this convenient, it saves time and energy. If your headlamp was down to its last few mAh’s and you were conserving energy, you wouldn’t want to have to cycle through “High” to get back to the “Low” setting. 
  
Another important feature is to be able to lock-out the headlamp so it can’t accidentally turn on when stored inside your pack. I suggest you look for this feature on a new headlamp.

You will be outdoors hiking and it WILL rain sometime when you’re wearing your headlamp and need it to work. Look for a headlamp with a water resistance rating of at least IPX4, but you may want IPX6 to be safer (Note 5). IPX4 is equivalent to light rain or water “splashing” on a device from limited angles. IPX6 devices will withstand “high pressure” jet of water from any angle, but still not be submerged. To withstand being submerged (as if you dropped your headlamp in a river crossing), you would need an IPX7 or IPX8 rating. IPX7 is submerged 1 meter for 30 minutes. IPX8 is continuously submerged up to 3 meters generally.

The type of strap on the headlamp is a matter of comfort and some degree of utility. The most useful element of many headlamp straps is that they allow you to tilt the headlamp down. This is very helpful to see the trail or anything you’re doing with your hands directly in front of you. Otherwise, you have to tilt your head at an odd angle to have the desired illumination where you want it.

Last, you might look at these manufacturers for quality headlamps that are designed for backpackers: Black Diamond, Petzl, Nite Core, BioLite, Fenix, Coast, Princeton Tec and Silva. The prices range from $35 to over $100. 

Advice for use
1. Put the headlamp around your neck when you get to camp if it’s within an hour of sunset. Don’t wait and be fumbling around to find your headlamp in the dark. If you think you will potentially be hiking in the dark, keep your headlamp in a hip belt pocket for easy access.
2. Use the lowest setting that meets your lighting needs at each activity while at camp to extend your battery life.
3. Remember to save some of your battery bank power for recharging your headlamp. It’s as important as your phone in an emergency.
4. Keep your batteries/rechargeable batteries and battery powered devices (like headlamps and cell phones) warm. Cold weather can kill batteries quickly. Lithium-ion batteries hold up better in cold temperatures than alkaline batteries, but regardless, it's best if you keep them warm. In really cold temperatures, carry your headlamp (plus cellphone and other electronics) in a pocket close to your body.
5. Lock-out the headlamp when you stow it in your pack or pocket each day.







Notes:
1. Some examples of the essential 10 can be found at these sites:
a. https://www.rei.com/learn/expert-advice/ten-essentials.html
b. https://www.nps.gov/articles/10essentials.htm
c. https://www.outdoors.org/resources/amc-outdoors/outdoor-resources/the-10-essentials-what-to-pack-for-a-backcountry-hike/

2. Efficiency of LED headlamps versus incandescent headlamps is difficult to find directly. If we compare residential standard LED bulbs to standard incandescent bulbs, LED bulbs use 75-90% less energy and last up to 25 times longer than incandescent lighting. LED emit almost 100% of their energy as light. Whereas an incandescent bulb may emit as little as 2% of the energy used as light and the remainder of the energy is wasted as heat.

3. Let’s compare two almost identical headlamps, one rechargeable and one standard battery. The Black Diamond Spot 400-R Rechargeable Headlamp and the Black Diamond Spot 400 Headlamp. They are identical except for the battery type. The rechargeable one, model 400-R, costs ~$65; the standard one, model 400, costs ~$50 (Black Diamond’s regular prices). They both have light output	
Values of High: 400; medium: 200; low: 6 lumens. REI says the 400-R weighs 2.6 ounces and the 400 weighs 2.7 ounces with 3 AAA alkaline batteries. The Black Diamond site lists them both at 3.1 ounces. The 400-R has a runtime of 4 hours on high. The 400 has a runtime of 2.5 hours on high. So you see the rechargeable headlamp runs longer.

Let’s look at another similar headlamp that runs on either standard batteries or rechargeable. The Petzl Tikka Core and Tikka are again the identical headlamps that can be powered both ways. The rechargeable one, Tikka Core, costs ~$60; the standard battery model, Tikka, costs ~$35 (REI’s regular prices because Petzl doesn’t sell direct to customers online). The Tikka Core has max light output values of High: 450; medium: 100; low: 7 lumens.  The Tikka only has max light output values of High: 350 (100 lumens lower); but the same medium: 100 and low: 7 lumens. REI says the Tikka Core weighs 2.96 ounces and the Tikka weighs 3.32 ounces with 3 AAA alkaline batteries. They both have a runtime of 2 hours on high.  

Also, if you have a battery powered headlamp that you use for a weekend, and it still isn’t fully discharged, do you trust it for your next full weekend backpacking trip? Probably not. So do you throw those away, use them for something else, or do you carry an extra set on your backpacking trip for when they run out of energy. That is extra weight.

Conversely, with a rechargeable headlamp you can use your battery bank to recharge it. You are likely carrying the battery bank anyway to recharge your cell phone (and any other electronics you may have taken with you). 

My conclusion is that rechargeable headlamps are now superior for weight and runtime. They do cost slightly more at initial purchase. However, a pack of 3 AAA alkaline batteries costs ~$4. You could recover the $15-$25 initial price difference after 4-6 weekend backpacking trips. 

4. Be cautious with time ratings for headlamps. There are two time standards: one lists the time until the headlamp could no longer produce usable light (the light of a full moon) at 2 meters; and the other lists the time until the brightness is 10% of the fully charged value. The 2nd one is the newer standard, but all manufacturers may not have switched to this yet. So if you find a headlamp with seemingly outrageous time for the battery, it is probably using the old standard. Check the mAh rating of the battery to compare equivalent estimated runtimes.
5. The IP code or ingress protection code indicates how well a device is protected against water and dust.The first digit indicates intrusion of solid particulate matter like dirt or dust. If we don’t care about that, it is listed as “X”. Many headlamp manufacturers don’t test for dust intrusion. We care more about the intrusion of water with a headlamp. To see the full description of IP ratings, see https://en.wikipedia.org/wiki/IP_code . 


